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NATIONAL FOREWORD 

This Indian Standard which is identical with lEC Pub 984 ( 1990 ) 'Sleeves of insulating 
material for live working', issued by the International Electrotechnical Commission was adopted 
by the Bureau of Indian Standards on the recommendation of the Tools and Equipment for Live 
Working Sectional Committee ( ET 36 ) and approval ofgthe Electrotechnical Division Council. 
The text of I EC standard has been approved as suitable for publication as Indian Standard with- 
out deviations. Certain conventions are, however, not identical to those used in Indian 
Standards. Attention is particularly drawn to the following: 

a) Wherever the words 'I EC Standard' appear referring to this standard, they should be read 
as 'Indian Standard'. 
In this adopted standard, reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their 
place are listed below along with their degree of equivalence for the editions indicated: 



International 
Standard 

lECPubSO (151) (1978) 



Corresponding Indian Standard 



1993 Electrotechnical 
Electrical & magnetic 



Degree of 
Equivalence 

Identical 



I EC Pub 50 (601) (1985) 



lEC Pub 60-1 (1973) 



lEC Pub 410 (1973) 



I EC 707 (1981) 



Identical 



Identical 



Technically 
equivalent 

Technically 
equivalent 



IS 1885 ( Part 74) 
vocabulary: Part 74 
devices 

IS 1885 ( Part 78 ) : 1993 Electrotechnical 
vocabulary: Part 78 Generation, transmission & 
distribution of electricity — General 

IS 2071 (Parti ):1974 Methods of high 
voltage testing: Part 1 General definitions and 
test requirements ( first revision ) 

IS 2500 ( Part 1 ) : 1992 Sampling inspection 
tables: Part 1 Inspection by attributes and by 
count of defects { first revision ) 

11731 (Parti ):1986 Methods of test for 
determination of flammability of solid electrical 
insulating materials when exposed to an 
igniting source: Part 1 Horizontal specimen 
method 

11731 (Part2):1986 Methods of test for 
determination of flammability of solid electrical 
insulating materials when exposed to an 
igniting source: Part 2 Vertical specimen 
method 

IS 1448 ( Part 69 ) : 1969 Methods of test for 
petroleum and its products: Part 69 Flash and 
fire poiht by Cleveland (open) cup 

IS 1448 (Part 3) 1984 Methods of test for 
petroleum and its products : Part 3 Aniline 
point ( second revision ) 

IS 1448 ( Part 25 ) : 1976 Methods of test for 
petroleum and its products: Part 25 Determi- 
nation of kinematic and dynamic viscosity 
( first revision ) 

The concerned technical committee has reviewed the provisions of lEC Pub 50 (121) (1978) and 
lEC Pub 212 (1971) referred in this adopted standard and has decided that they are acceptable 
for use in conjunction with this standard. 

Only the English language text in the international standard has been retained while adopting 
it in this Indian Standard. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the results of a test or analysis, shall be 
rounded off in accordance with IS 2 : 1960 'Rules for rounding off numerical values ( revised )'. 
The number of significant places retained in the rounded off value should be the same as that 
of the specified value in this standard. 



ISO 2592 (1973) 



ISO 2977 (1974) 



ISO 3104 (1976) 



Technically 
equivalent 

Technically 
equivalent 

Technically 
equivalent 



Indian Standard 
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SLEEVES OF INSULATING MATERIALS FOR 

LIVE WORKJNG 

1 . Scope 

This international standard is applicable to insulating sleeves for the 
protection of workers from accidental contact with live electrical 
conductors, apparatus or circuits. 

1.1 Five classes of sleeve, differing in electrical characteristics, are 
provided and designated as: Class 0, Class 1, Class 2, Class 3 xind 
Class 4. 

1.2 Five categories of sleeve with different properties are provided, 
related to the fipllowing: resistance to acid, resistance to oil, 
resistance to ozone, combined resistance to oil and ozone, and alsoi 
resistance to extreme low temperature. These are designated as 
Categories A/ H, Z, S and C respectively. 



1.3 Two styles of sleeve, differing in configuration, are provided and 
designated as straight taper and curved elbow. 

2. Definitions 

For the purpose of this standard, the terms hereafter have the 
following meanings: 

Elastomer 

A generic term that includes rubbers, latex and elastomeric com- 
pounds, that may be natural or synthetic, or a mixture, or a 
combination of both. 

Type test 

A test of one or more devices made to a certain design to show that 
the design meets certain specifications. (lEV* 151-04-15). 



Routine test 

A test to which each individual device is subjected during or after 
manufacture to ascertain whether it complies with certain criteria 
(lEV 151-04-16). 



See the International Electrotechnical Vocabulary (lEV) (lEC 
Publication 50) . 



lEC Pub 984: 1990 
Sampling test 

A test on a number of devices taken at random from a batch. 
(lEV 151-04-17). 

Acceptance test 

A contractual test to prove to the customer that the device meets 
certain conditions of its specification (lEV 151-04-20). 

Shoulder roll 

Tho rrillorl nr fo'infrti^noA aAno nf an inciilafinn cleoVA nparf»5t to th«> 

shoulder. 

Cuff roll 

The roll or reinforced edge of a sleeve at the cuff. 

Electrical puncture 

A disruptive breakdown through a solid insulant UtV 121-03-13). 

Flashover 

An arc by-passing an insulating body (lEV 121-03-14). 

Nominal voltage 

A suitable approximate value of voltage used to designate or identify 
a system (lEV 601-01-21). 

3. Composition 

The sleeves shall be manufactured of elastomers and produced by 
a seamless process. The holes provided in sleeves, for the purposes of 
strap or harness attachments, shall have non-metallic reinforced edges, 
and shall be nominally 8 mm in diameter. 

4. Classification 

The sleeves covered under this standard shall be designated as 
follows: 

by class as Class 0, Class 1, Class 2, Class 3 and Class 4; 

by special properties, by the addition of a suffix as shown in 
table I; 

by style as described in Sub-clause 4.1.1. 
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Table I 
Special properties 



Category 


Resistant to 


A 
H 

Z 

s* 
c 


Acid 

Oil 

Ozone 

Oil and ozone 

Extreme low temperature 



* Category S combines the characieri sties of Categories H and Z. 

Note.- Guidance as to use in relation to nominal voltage of a system 
is given in Appendix A. 

4.1.1 Style: Two styles are provided as indicated: 
Style A: Straight taper (see figure 1). 
Style B: Curved elbow (see figure 2). 

5. Physical requirements 

5 . 1 Sliape 

5.1.1 The shape of the straight taper sleeve is indicated in figure 1. 

5.1.2 The shape of the curved elbow sleeve is indicated in figure 2. 



5 . 2 Dimensions 

5.2.1 Dimensions and tolerances are indicated in table 

Table II 
Dimensions* 









Dimensions 




Style 


Size 




(mm) 




A 


B 


C 


D 




Small 


630 


370 


270 


140 


Style A (Figure 1) 


Medium 


670 


<il0 


290 


140 


(Straight taper) 


Large 


720 


450 


330 


175 




Extra large 


760 


500 


3'iO 


175 




Small 


630 


370 


290 


145 


Style B (Figure 2) 


Medium 


67 


<»10 


310 


145 


(Curved elbow) 


Large 


710 


<*20 


330 


175 




Extra large 


750 


<«60 


330 


190 



* Tolerances shall be as follows 

Dimension A: -15 mm; 

Dimension B: ±15 mm; 

Dimension C: ±15 mm; 

Dimension D: ± 5 mm. 
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5.2.2 Straight taper and curved elbow sleeves: The dimensions are shown 
in figures 1 and 2. 

5.2.3 To minimize problems of marking and identification, the following 
standard abbreviations may be used: 

small (S), medium (M), large (LG), extra large (XLG). 

Class 0, Class 1, Class 2, Class 3 and Class 4, right or left shall 
not be abbreviated (see Sub-clause 5.5). 

5.3 Thickness 

5.3.1 The maximum thickness of the elastomer on the flat surface (not 
ribbed area, if present) of a sleeve shall be as follows in order to 
obtain appropriate flexibility. 



Table III 
Maximum elastomer thickness 



Class 


mm 



1 
2 
5 
4 


1.00 
1.50 
2.50 
2.90 
3.60 



5.3.2 The minimum thickness shall be determined only by the ability to 
pass the tests defined in Clauses 6 and 7. 

5.3.3 Sleeves of Categories A, H, and Z may require additional thickness 
which shall not exceed 0.6 mm. 



5.4 Workmanship and finish 

Sleeves shall be free on both inner and outer surfaces from harmful 
physical irregularities that can be detected by thorough test and 
inspection. 

Harmful physical irregularities shall be defined as any feature that 
disrupts the ^iniform, smooth surface contour, such as pinholes, 
cracks, blisters, cuts, conductive embedded foreign matter, creases, 
pinch marks, vbids (entrapped air), prominent ripples and prominent 
mould marks. 



Non-harmful physical irregularities shall be defined as surface 
irregularities present on the inner and outer surfaces of the sleeve 
due to imperfections on forms or moulds or other imperfections 
inherent in the manufacturing process. These irregularities appear as 
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mould marks that look like cuts even though they are actually raised 
ridges of elastomer, indentations, or protuberances that are acceptable 
provided that: 

a) the depression is not larger than 1.6 mm in diameter, has rounded 
edges and no visible break in the surface, and cannot be seen on 
the opposite side when stretched over the thumb; 

b) there are not more than five depressions as described in o} any- 
where on the sleeve and any two are separated by at least 15 mm; 

c} the indentations, protuberances or mould marks tend to blend into 
a smooth surface upon stretching of the material; 

d") the small projections or protuberances represent only a small 
amount of excess elastomer that cannot be readily removed with the 
finger and these projections do not appreciably affect the stretch- 
ing of the elastomer. 

5 . 5 Marking 

5.5.1 Each sleeve which is claimed to comply with the requirements of this 
standard shall be marked with the following (see figure 3 and iSub- 
clause 5.2.3) : 

o) symbol (double triangle); 

b) name, trade mark, or identification of the manufacturer; 

c) category if applicable; 

d) size; 
e} class; 

f) right or left; 

g) month and year of manufacture. 

In addition, each sleeve shall have a group of rectangles or other 
suitable means to identify when the sleeve was put into service and 
the dates of periodic inspection and testing. 

5.5.2 The marking shall be durable and shall not impair the quality of the 
sleeve. 

The durability of the marking is checked by rubbing the marking for 
15 s with a piece of lint-free cloth soaked in soapy water and then 
rubbing it for a further 15 s with a piece of lint-free cloth soaked in 
petrol (gasoline). At the end of the test, the marking must remain 
legible. 

5.5.3 Any additional marking shall be subject to agreement between the 
manufacturer and the customer. 

5.5.4 When a colour code is used the colour of the symbol (double 
triangle) shall correspond to the following code: 

Class 0: red 

Class 1: white 

Class 2: yellow 

Class 3: green 

Cfass 4: orange 
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5 . 6 Packaging 

Each pair of sleeves (right and left) shall be packaged in an indi- 
vidual container or package of sufficient strength to properly protect 
the sleeves from damage. The outside of the container or package shall 
be marked with the name of the manufacturer or supplier, classifica- 
tion, category, size, length, and style. 

At the request of the customer, information contained in Appendix G 
and any additional or amended instructions shall be included in the 
package. 

6. Tests on sleeves 

6 . 1 General 

There are four categories of tests: type, routine, sampling and 
acceptance. These are defined in Clause 2: Definitions. 

The allotment of these sleeves in various testing lots, the size of 
each lot, and the order in which these tests are carried out are given 
in Appendix C. 

Each of the following sub-clauses defines whether type, routine or 
sampling tests are required. 

In order to carry out the type tests, it is necessary to have: 

8 sleeves to cover all tests common to all categories of sleeves 
(Clause 6); 

4 additional sleeves of Category A; 

4 additional sleeves of Category H; 

4 additional sleeves of Category Z; 

5 additional sleeves of Category S. 

Sleeves shall be pre-conditioned for a period of 2 ± 0.5 h at a 
temperature of 23 ± 2 °C and 50 t 5% (see lEC Publication 212, 
standard atmosphere B). 

6.2 Visual inspection and measurements 
6.2.1 Shtape 

Type test and sampling test (see Sub-clause 5. 1) . 

The shape shall be verified by visual inspection. 

The taper of sleeves should be uniform as this is significant in the 
use of dry-form electrical testing. 
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6.2.2 Dimensions 



Type test and sampling test (see Sub-clause 5.2 and figures 1 
and'2). 

6.2.2.1 Straight taper sleeves 

Dimensions of straight taper sleeves, as illustrated in figure 1, shall 
be determined with the sleeve in a flat condition (that is, with one 
side firmly and uniformly pressed against the other). A convenient 
device for measuring is a board with a centre line upon which the 
sleeve is placed so that Di equals Dj and Ej equals Ea, in which case 
Ci will be greater than C2. 

Dimension A - The overall length shall be measured from the 
outside edge of the wrist opening to the outside edge of the 
shoulder opening, parallel to the centre line. 

Dimension B - The underarm length shall be measured from the 
outside edge of the cuff opening to the lowest point of the under- 
arm opening along the centre line. 

Dimension C - The shoulder opening width shall be the sum of Ci 
and C2, minus twice the thickness of the sleeve, measured perpen- 
dicular to the centre line as shown in figure 1. 

Dimension D - The wrist opening width shall be the sum of Dj and 
Dj, minus twice the thickness of the sleeve, measured perpen- 
dicular to the centre line as shown in figure 1. 

6.2.2.2 Curved elbow sleeves 

Dimensions of curved elbow sleeves, as illustrated in figure 2, shall 
be determined with the sleeve in a flat condition (that is, with one 
side firmly and uniformly pressed against the other). The sleeve shall 
be oriented along a line from the midpoint of the wrist opening 
through the centre of the uppermost button hole. 

Dimension A - The overall length shall be measured from the 
outside edge at the midpoint of the wrist opening to the outside 
edge of the shoulder opening, parallel to the orientation line. 

Dimension B - The underarm length shall be measured from the 
outside edge at the midpoint of the wrist opening to the lowest 
point of the shoulder, parallel to the orientation line. 

Dimension C - The shoulder opening width shall be measured as 
the maximum width at the shoulder opening minus twice the sleeve 
thickness. 

Dimension D - The wrist opening width shall be measured as the 
outside width above the reinforcing edge at the wrist opening, 
minus twice the sleeve thickness. 
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6.2.3 Thickness 

Type test and sampling test (see Sub-clause 5.3). 

Thickness measurements shall be made at eight or more points uni- 
formly distributed over the total area of the sleeve. 

Measurements shall be made with a micrometer (see figure 4) or any 
alternative instrument giving substantially the same results. The 
micrometer shall be graduated to within 0.02 mm, have an anvil of 
6 mm in diameter, and a presser foot 3.17 ± 0.25 mm in diameter. The 
presser foot shall exert a total force of 0.83 ± 0.03 N. Sufficient 
support shall be given the sleeve so that it will present an unstressed 
flat surface between the anvil faces of the micrometer. 

In case of dispute, the micrometer method described above shall be 
used. 

6.2.4 Workmanship and finish 

Type test and sampling test (see Sub-clause 5.4). 

The workmanship and finish shall be verified by visual inspection. 

6.2.5 Marking 

Type test and routine test (see Sub-clause 5.5). 

The marking shall be verified by visual inspection and durability 
test (see Sub-clause 5.5.2) for type tests. No durability test is 
required for routine tests. 

6.2.6 Packaging 

Type test and sampling test (see Sub-clause 5,6). 
The packaging shall be verified by visual inspection. 

6.3 Mechanical tests 

6.3.1 Generai 

All mechanical tests shall be performed on test pieces which have 
been conditioned by storing each sleeve separately in a horizontal 
position for 24 h at a room temperature of 23 ± 2 °C, 50 ± 5% relative 
humidity (see lEC Publication 212, standard atmosphere B). 



Note.- The properties of vulcanized elastomeric materials change 
continuously with time, these changes being particularly rapid 
in the period immediately following vulcanization. 
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6.3.2 Tensile strength and elongation at break 

Type test and sampling test. 

Four dumb-bell test pieces each having the outline- shown in figure 5 
shall be cut from the sleeve under test, one from the outer and one 
from the inner part of the sleeve at each end. 



Reference lines, 20 mm apart, shall be marked on these test pieces, 
symmetrically placed on the narrow part of the dumb-bell (see 
figure 5) . 

The test pieces shall be tested in a tensile testing machine which 
shall be power driven at a sufficient speed to maintain the rate of 
traverse of the driven grip at 500 ± 50 mm/min up to the maximum 
force capacity of the machine. 

The tensile strength shall be calculated by dividing the force at 
break by the initial area of the cross section under test. The average 
of the four test pieces shall not be less than 14 MPa. 



The elongation at break shall be calculated by subtracting the initial 

distance between the reference lines on the test piece from the 

distance between the lines at breaking point and expressing the result 
as a percentage of the initial distance. 

The average of the four test pieces shall not be less than 600%. 



Notes 1.- The machine shall be equipped to give a continuous indic- 
ation of the force applied to the test piece and a 
graduated S/cale to measure the elongation. 

2.- After the test piece has been broken, the machine shall 
give a permanent indication of the maximum force and where 
possible the maximum elongation. 

6.3.3 Mechanical puncture resistance 

Type test and sampling test. 

Two circular test pieces 50 mm in diameter shall be cut from the 
sleeve and each shall be clamped between two flat 50 mm diameter test 
plates. The top plate shall have a circular opening 6 .mm in diameter 
and the bottom plate a 25 mm diameter circular opening. The edges of 
both openings shall be rounded to a radius of 0.8 mm (see figure 6). 



A needle shall be produced from 5 mm diameter metal rod and oitC 
end shall be machined to produce a taper with an included angle of 12" 
and with the tip rounded to a radius of 0.8 mm (see figure 6). The 
needle shall be clean at time of use. 
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The needle shall be positioned perpendicularly above the test piece 
(clamped between the plates) and shall be driven into and through the 
test-piece. The rate of traverse shall be 500 ± 50 mm/min. The force 
required to puncture the test-piece shall be measured. 

The puncture resistance shall be calculated by dividing the punc- 
turing force by the thickness of the test-piece and for each test the 
result shall be greater than 18 N/mm. 

6.3.4 Tension set 

Type test and sampling test. 

Three test pieces, having the outline shown in figure 5 shall be cut 
from each sleeve under test, one from each side near the wrist end 
and one from near the underarm end. The test pieces shall be fitted in 
a straining device consisting of a metal rod or other suitable guide 
fitted with a pair of holders, one fixed arid one movable for the ends 
of the test piece. The measurement of the unstrained reference length 
(shown as / in figure 5) shall be checked to the nearest 0.1 mm and 
the test-piece shall be placed in the holder. The test-piece shall be 
extended at a speed of between 2 mm/s and 10 mm/s to a 400 ± 10% 
elongation and held for 10.0 min. After this time the strain shall be 
released at a speed of between 2 mm/s and 10 mm/s, and then the test 
piece shall be removed from the holders and laid free on a flat 
surface. After a 10.0 min recovery time the reference length shall be 
measured again. 

The tension set is calculated as a percentage of the initial strain as 
follows: 



tension set = 100 X 



u - U 

s o 



where: 



1 = original unstrained reference length 

1 = strained reference length 

s 

1^ = reference length after recovery 
The tension set shall not exceed 15%. 



6.4 Dielectric tests 

6.4.1 General 

Dielectric testing at a.c. or d.c. voltage shall be carried out on 
three sleeves and at a temperature of 23 ± 2 "C. The choice of a.c. or 
d.c. shall be made between the manufacturer and customer. 



10 
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For type and sampling tests the sleeves shall be conditioned for 
moisture absorption by immersion in water for a period of 16 ± 0.5 h. 
For routine tests such conditioning is not required. 



All dielectric tests shall be performed on sleeves right side out. 
Four methods of mounting sleeves are provided, with test limitations on 
some of the methods. Electrode to electrode clearances shall be as 
specified in table IV. 

Note.- Both a.c. and d.c. test procedures are included in the follow- 
ing sub-clauses. It is intended that one mounting method and 
one testing procedure be selected for the electrical acceptance 
test. 



Table IV 
Clearance between electrodes 





Clearance 


Class 










of 


A.C. 


D.C. 


sleeve 


mm 


mm 





80 


80 


1 


80 


100 


2 


130 


150 


3 


180 


200 


<i 


260 


26 



a) Clearance is the shortest electrical path from electrode to electrode 
around the open edge of the sleeve. Permissible tolerance 
is ±25 mm. 

b) In those cases where atmospheric conditions make the specified 
clearances impractical, the clearance may be increased by a 
maximum of 50 mm. 

6.4.2 Electrodes 

Four methods of mounting sleeves are provided, with the mounting 
positions and electrodes employed as described as follows: 

Note.- Nater electrodes should be free of air bubbles and air pockets, 
particularly in contact with the sleeves. Other electrodes i 
should fit sleeves as snugly as possible and without distor- 
tion. Areas not in contact with the electrodes should be dry. 



n 
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6.4.2.1 Water electrodes, inverted mounting 

The small end of the sleeve shall be Inverted and pulled through to 
the large end to form an annular trough as shown In cross section in 
figure 7. The sleeve shall be immersed in water and the trough filled 
with water until the levels both inside and outside the trough are the 
same. This mounting shall not be used above 20 kV a.c. or 30 kV d.c. 

Note.- Particular care should be taken to avoid any sharp folds in the 
sleeve> which may cause premature dielectric breakdown at these 
points. 

6.4.2.2 Water electrodes, sling mounted 

A roll or rod of non-conductive material having a specific gravity 
heavier than water and a diameter larger or equal to 40 mm shall be 
placed across the sleeve at about the midpoint between the cuff and 
underarm edge. The sleeve shall be immersed in water with the roll in 
place and filled with water until the water levels are the same both 
inside and outside the sleeve, and the cuff and underarm edges are 
equidistant above the water line as shown in figure 8. 



6.4.2.3 Water electrodes , straight mounting 

A layer of dielectric liquid having a high dielectric strength, with a 
specific gravity greater than 1.0 and insoluble in water, shall be 
placed in the test tank to a depth of approximately 100 mm. The tank 
shall then be filled with water to the desired level. The sleeve shall be 
immersed with the small end first, into the water until the cuff end is 
approximately 50 mm below the interface between the two liquids, as 
shown in figure 9. The dielectric liquid separates and insulates the 
inside water electrode from the outside water electrode. This mounting 
may be used for all voltages, both a.c. and d.c, although it may be 
necessary to increase the immersion depth in the dielectric liquid at 
the higher voltages. 

Notes 1.- Some dielectric liquids are toxic; therefore, the manu- 
facturer's recommendations should be followed. 

2.- One satisfactory dielectric liquid is trichlorotrif luoro- 
ethane (Refrigerant 113). Prolonged contact of the sleeve 
with the dielectric liquid should be avoided as the sleeves 
may swell. Tested sleeves should be washed to remove the 
dielectric liquid. Repeated testing may result in loss of 
dielectric strength due to mixing with water, so separation 
time or other means may be needed. 



3.- When testing Class I sleeves, care should be ^aken to avoid 
foldback out of the dielectric Hquid in order to maintain 
the required immersion in this liquid. 

*.- Sleeves should be washed and thoroughly rinsed befor« 
testing to eliminate the possibility of electrical flash- 
over or failure at the interface with the dielectric 
liquid. 
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6.4.2.4 Dry electrodes, straight mounting 



The electrodes shall consist of two electrically conductive plates or 
shapes, constructed to conform closely to the inside and outside of the 
sleeve. Any edges on these shapes shall be so rounded as to eliminate 
sharp nicks and protuberances. The sleeve shall be drawn snugly and 
without stretching over the inner electrode and the outer electrode 
placed around it and adjusted to a snug fit as shown in figure 10. For 
versatility in testing sleeves of different sizes the electrodes can be 
longer than those indicated, in which case masking of the edges with 
non-conductive material will permit the testing of shorter sleeves. 



Note.- Because of potential ozone generation* this mounting is not 
recommended for a.c. testing of non-ozone resistant sleeves. 



6.4.3 Test equipment 

The test equipment shall be capable of supplying an essentially 
stepless and continuously variable voltage to the test piece. Motor- 
driven regulating equipment is convenient and tends to provide 
uniform rate-of-rise to the test voltage. The test apparatus should be 
protected by an automatic circuit-breaking device designed to open 
promptly at the current produced by failure of a test piece under 
test. This circuit-breaking device should be designed to protect the 
test equipment under any conditions of short circuit. 

Note.- It is recommended that the test equipment system be inspected 
and calibrated at least annually. 

6.4.4 Failure indicators 

Sleeve failure indicators or accessory circuits shall be designed to 
give positive indication of failure. 

6.4.5 A.C. voltage dielectric test 

6.4.5.1 Test equipment 

The desired a.c. test voltage can be most readily obtained from a 
step-up transformer energized from a variable low-voltage source. The 
transformer and its control equipment shall be of such size and design 
that, with the test piece in the circuit, the crest factor of the test 
voltage (ratio of maximum to mean r.m.s. voltage) shall not differ by 
more than 5% from that of the sinusoidal wave over the upper half of 
the range of test voltage. 

Voltage control may be secured in one of several ways: 

a) generator field regulation; 

b) variable ratio auto-transformer; 

c) induction regulator. 
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Note.- Voltage-controlling equipment should not give rise to voltage 
distortion and should have an approximately straight line 
voltage-to-time characteristic. 

The correct r.m.s. value of the actual sinusoidal voltage waveform 
applied to the sleeve is measured by one of the following methods: 

o) a voltmeter used in conjunction with a calibrated instrument trans- 
former connected directly across the high voltage circuit; 

b) a calibrated electrostatic voltmeter connected directly across the 
high voltage circuit by means of a capacitive divider; 

c} a voltmeter connected to a tertiary coil in the test transformer, 
provided it has been demonstrated that the assigned ratio of 
transformation does not change appreciably with load; or 

d) an a.c. voltmeter connected in series with appropriate high voltage 
type resistors directly across the high voltage circuit. 

The accuracy of the voltage measuring circuit shall be within 2% of 
full scale. 

Note.- A voltmeter connected to the low voltage side of the testing 
transformer may be used only if the ratio of transformation has 
been properly determined and is known not to change appreciably 
with load. A calibrated sphere gap may be used to check the 
accuracy of the voltage as indicated by the voltmeter. 

The crest factor may be checked by the use of a peak reading 
voltmeter connected directly across the high voltage circuit; 
or, if an electrostatic voltmeter or a voltmeter in conjunction 
with an instrument potential transformer, is connected across 
the high-voltage circuit, a standard sphere gap may be sparked 
over, and the corresponding voltage compared with the reading 
of the a.c. voltmeter (see lEC Publication 60-1). 



6.4.5.2 Test procedure 

Type test, routine test and sampling test. 

Each sleeve shall be given a voltage test as specified in table V 
using electrodes as specified in Sub-clause 6.4.2. The a.c. voltage 
shaP be initially applied at a low value and gradually increased at a 
constant rate of approximately 1 000 V/s until the specified test 
voltage level is reached or failure occurs. The test period shall be 
considered to start at the instant the specified voltage is reached. 



For the type and the sampling tests the voltage shall be applied 
continuously for 3 min. 

For the routine test the voltage shall be applied continuously for 
1 min. 



Note.- At the end of the test period, the applied voltage should be 
reduced to half its value before opening the test circuit, 
unless an electrical failure has already occurred. 
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6.4.5.3 Optional complementary test 

See Clause F2 of Appendix F. 
6.4.6 D.C. voltage dielectric test 

6.4.6.1 Test equipment 

The d.c. test voltage shall be obtained from a d.c. source capable 
of supplying the required voltage. The peak -to- peak a.c. ripple 
component of the d.c. test voltage shall not exceed 2% of the average 
value under no-load conditions. 

The d.c. test voltage shall be measured by a method that provides 
the average value of the voltage applied to the sleeve. It is recom- 
mended that the voltage be measured by the use of a d.c. voltmeter 
connected in series with appropriate high voltage type resistors across 
the high voltage circuit. An electrostatic voltmeter of proper range 
may be used in place of the d.c. voltmeter- resistor combination. The 
accuracy of the voltage measuring circuit shall be within 2% of full 
scale. 

6.4.6.2 Test procedure 

Type test, routine test and sampling test. 

Each sleeve shall be given a voltage test as specified in table V 
using electrodes as specified in Sub-clause 6.4.2. The d.c. test 
voltage shall be initially applied at a low value and gradually increased 
at a constant rate of approximately 3 000 V/s until the specified test 
voltage level is reached or failure occurs. The test period shall be 
considered to start at the instant the specified voltage is reached. 



For the type and the sampling tests, the test voltage shall be 
applied continuously for 3 min. 

For the routine test, the test voltage shall be applied continuously 
for 1 min. 

Note.- At the end of the test period, the applied voltage should ba 
reduced to half value before opening the test circuit unless an 
electrical failure has already occurred. 



Table V 
Test voltage 



Class of 


A.C. 




D.C. 


sleeve 


r . m . s . 


kV 


Average kV 





5 




10 


1 


10 




20 


2 


20 




30 


3 


30 




40 


4 


/lO 




60 
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6.5 Ageing tests 

Type test and sampling test. 

Four additional dumb-bell test pieces shall be cut as in Sub- 
clause 6.3.2 and three pieces as in Sub-clause 6.3.4 and placed in an 
air oven for 168 h at 70 ± 2 °C and less than 20% relative humidity 
(see lEC Publication 212 - Standard atmosphere for dry heat). 



The apparatus shall consist of an air oven in which there is a slow 
circulation of air providing between 3 and 10 changes per hour. The 
incoming air shall be at 70 ± 2 °C before coming in contact with the 
test pieces . 

There shall be no copper alloy parts inside the air oven. Provision 
shall be made for suspending the test pieces so that there is a 
minimum separation of 10 mm between the test pieces and of 50 mm 
between the test pieces and the inner surfaces of the oven. 



When the heating period is completed, the test pieces shall be 
removed from the oven and allowed to cool for not less than 16 h. At 
the end of this period, tensile strength and elongation at break tests 
shall be carried out on the four test pieces in accordance with Sub- 
clause 6.3.2 and tension set tests carried out on the three test pieces 
in accordance with Sub-clause 6.3.4. 



The results obtained shall be as follows: 

tensile strength and elongation at break shall be not less than 80% 
of the values obtained for unaged sleeves; 

tension set shall not exceed 15%. 

6.6 Thermal tests 

6.6.1 Flame retardancy tests 

Type test and sampling test. 

The sample is cut from the sleeve at least 100 mm from an edge. 
Three samples 10 mm x 65 mm shall be cut from the test piece. The 
samples shall be wrapped on a reagent glass test-tube with a diameter 
of 20 mm, one at a time (see lEC Publication 707). The lips shall be so 
clamped that the sample is tightly wrapped around the test-tube. 

The test shall be carried out in a draught-free room. The test-tube 
shall be mounted horizontally. The lips of the sample shall be vertical 
on the upper side of the test-tube (see figure 11). For the purpose of 
the test, a small burner shall be arranged in a vertical position below 
the sample, its axis being in the middle of the test piece. 
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The gas supply shall be technical grade methane gas, with a suitable 
regulator and meter to produce a uniform gas flow. 



Note.- If natural gas is used as an alternative to methane, its heat 
content should be approximately 37 MJ/m^, which has been found 
to provide similar results. 

The nozzle of the burner shall have a diameter of 9.5 ± 0.5 mm and 
be capable of producing a blue flame 20 ± 2 mm high. 

Reference lines shall be located around the sample at 40 ± 1 mm In 
both directions from the intersection of the burner flame axis and the 
axis of the reagent glass. 

The burner is placed remote from the test piece, ignited and adjust- 
ed in the vertical position to produce a blue flame 20 ± 2 mm high. 
The flame is obtained by adjusting the gas supply and the air ports of 
the burner until a 20 ± 2 mm yellow-tipped blue flame is produced and 
then the air supply is increased until the yellow tip disappears. The 
height of the flame is measured again and corrected if necessary. 

The burner shall then be placed in the test position as shown in 
figure 11 . 

The testing flame shall act upon the test piece for 10 s. After this 
period, the testing flame shall be withdrawn. It should be ensured 
that no air draught interferes with the test. 

The propagation of the flame on the test piece shall be observed for 
55 s after the withdrawal of the testing flame. 

The test is deemed successful if the flame does not reach either 
reference line during tKe observation period. 

6.6.2 Low temperature test 

Type test and sampling test. 

Three sleeves shall be placed in a chamber for 1 h at a temperature 
of -25 ± 3 °C. Two polyethylene plates 200 mm x 200 mm x 5 mm thick 
shall be conditioned at the same temperature and for the same time. 

Within 1 min after removal from the chamber, the sleeves shall be 
folded at the mid-point and placed between the two polyethylene plates 
and subjected to a force of 100 N for 30 s as shown in figure 12. 

The test Is deemed successful if no tear, break or crack is visible. 
The test specimen shall also pass the dielectric tests (Sub-clause 6.4) 
but without conditioning for moisture absorption. 
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7. Tests on sleeves with special properties 

7 . 1 General 

Sleeves of Categories A, H, Z, S and C as shown in table I of 
Clause 4 shall meet, in addition to the general requirements of 
Clause 6, the following applicable tests. 

7.2 Category A - Acid resistance 

Type test and sampling test. 

The sleeves of Category A shall be conditioned by immersing in 
32° Baume sulphuric acid solution at a temperature of 23 ± 2 °C for 
8 ± 0.5 h. Only the outer surfaces of the sleeves shall be exposed. to 
the solution. Following acid conditioning, the sleeve shall be rinsed in 
water and dried for 2 i 0.5 h at approximately 70 °C. 

Time elapsed between end of drying and start of testing shall be 
45 ± 15 min. 

The following tests shall then be carried out: 

dielectric tests (see Sub-clause 6.4 but without conditioning for 
moisture absorption); 

tensile strength and elongation at break of the mechanical tests 
(see Sub-clauses 6.3.1 and 6.3.2). The values obtained for the 
mechanical tests shall not be less than 75% of values obtained in 
the tests carried out on a sample from the same batch without acid 
conditioning. 

7.3 Category H - Oil resistance 

Type test and sampling test. 

The sleeves of Category H shall be conditioned in air for not less 
than 3 ± 0.5 h for 23 ± 2 °C, 50 ± 5% relative humidity, then they 
shall be conditioned by immersion in No. 1 oil (see Appendix D) at a 
temperature of 70 ± 2 "C for 24 ± 0.5 h. Only the outer surface of the 
sleeve shall be exposed to the oil. 

Following conditioning the sleeve shall be dried using a lint-free 
clean absorbent cloth. 

Time elapsed between removal from oil and start of testing shall be 
45 ± 15 min. 

The following tests shall then be carried out: 

dielectric tests (see Sub-clause 6.4, but without conditioning for 
moisture absorption). The straight mounting method (Sub- 
clause 6.4.2.3) shall not be used; 

tensile strength and elongation at break of the mechanical tests 
(see Sub-clauses 6.3.1 and 6.3.2). The values obtained for the 
mechanical tests shall not be less than 50% of values obtained in 
the tests carried out on a sample from the same batch without oil 
conditioning. 
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7.4 Category Z - Ozone resistance 



Type test and sampling test. 



Two methods of test are laid down to determine the compliance of 
sleeves with the requirements needed for Category Z. In case of 
dispute, method A shall be used. 



7.4.1 Method A 

A test piece of 12 mm by 100 mm from the sleeve of Category Z shall 
be conditioned at an extension of 20% in an oven for 3 ± 0. 5 h at a 
temperature of 40 ± 2 "C, and an ozone concentration of 
1 ± 0.01 mg/m' (50 ± 5 parts per hundred million by volume) at stan- 
dard atmospheric pressure of 101.3 kPa. 



Aft«r the completion of this test, the sample shall exhibit no cracks 
under visual inspection. 



7.4.2 Method B 

A sleeve of Category Z shall be conditioned in an oven for 3 ± 0.5 h 
at a temperature of 40 ± 2 °C, and an ozone concentration of 
1 ± 0.01 mg/m' (50 ± 5 parts per hundred million by volume) at a 
standard atmospheric pressure of 101.3 kPa. 



After the completion of this test, the sample shall exhibit no cracks 
under visual inspection. 

The sample shall then be stored at room temperature (23 ± 2 °C, 
50 ± 5% relative humidity) for 48 ± 0.5 h and the dielectric tests 
(Sub-clause 6.4) shall be carried out, but without further conditioning 
for moisture absorption. 



7.5 Category S - Oil and ozone resistance 

Type test and sampling test. 

Two samples of sleeves of Category S shall be selected from the same 
batch . 

The first sample shall be tested in accordance with Sub-clause 7.3 - 
Oil resistance. 

The second sample shall be tested in accordance with Sub- 
clause 7.4 - Ozone resistance. 

The two tests shall be successful. 
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7.6 Category C - Resistance to extreme low temperature 

Type test and sampling test. 

Three sleeves of Category C shall be placed in a chamber for 
24 ± 0.5 h at a temperature of -40 ± 3 "C. Two polyethylene plates 
200 mm x 200 mm x 5 mm thick shall be conditioned at the same tempe- 
rature and for the same time. 



Within 1 min after removal from the chamber, the sleeves shall be 
folded at the mid-point and placed between the two polyethylene plates 
and subjected to a force of 100 N for 30 s as shown in figure 12. 



The test is deemed successful if no tear, break or crack is visible. 
The sample shall also pass the dielectric test (see Sub-clause 6.4) 
without conditioning for moisture absorption. 



8. Sampling procedure 

For the various types of tests the sampling procedure shall be in 
accordance with Appendix E. 
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APPENDIX A 



GUIDELINES FOR THE SELECTION OF THE CLASS OF SLEEVE 
IN RELATION TO NOMINAL VOLTAGE OF A SYSTEM 

The maximum use voltage recommended for each class of sleeve is desig- 
nated in the following table: 



Table Al 
Maximum use voltage 



Class 


A.C. 


D.C. 




V r.m.s. 


V 





1 000 


1 500 


1 


7 500 


11 250 


2 


17 000 


25 500 


3 


26 500 


39 750 


^ 


36 000 


5<) 000 



Maximum use voltage is the voltage rating of the ' protective equipment 
that designates the maximum nominal voltage of the energized system that 
may be safely worked. 

On multiphase circuits, the nominal voltage is equal to the phase- 
to-phase voltage. If there is no multiphase exposure in a system area, and 
the voltage exposure is limited to the phase (polarity on d.c. systems) to 
earth potential, the phase (polarity on d.c. systems) to earth potential 
shall be considered to be the nominal voltage. 

If electrical equipment and devices are insulated, or isolated, or both, 
such that the multiphase exposure of an earthed neutral star circuit 
(groun.:!ed wye) is removed, then the nominal voltage may be considered as 
the phase "^o-earth voltage on that circuit. 

The user may ccide to use a different class of sleeve than that recom- 
mended in table Al . 
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APPENDIX B 
(Reserved) 
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APPENDIX C 
GENERAL TEST PROCEDURE 



Description of test 


Clause 

or 

Sub-clause 


Type tests 


Routine 
tests 


Lot 
1 


Lot 
2 


Lot 
3 


Lot 
4 


Lot 
5 


Lot 
6 


Lot 

7 


Lot 
8 

■1 


Lot 
9 

Z 


Visual (6.2) 

Shape 

Dimensions 

Thickness 

Workmanship and finish 

Marking 

Packaging 


6.2.1 
6.2.2 
6.2.3 
6.2.4 
6.2.5 
6.2.6 


1 
2 
3 
4 
5 
6 


1 


1 


1 


1 


1 


1 


1 


1 


1 


Mechanical (6.3) 

Tensile strength and elongation 

at break 
Puncture resistance 
Tension set 


6.3.2 
6.3.3 
6.3.4 


7 
8 
9 


3 
4 






3 




3 








Dielectric (6.4) 

- A.C. voltage 

- D.C. voltage 


6.4.5 
6.4.6 






2e; 
3e^ 


3e; 
4e; 




3e; 
4e; 




3e; 
4e; 


3a^e; 
4a;,e; 


2e; 
3e; 


Ageing (6.5) 


6.5 




2 


















Thermal (6.6) 

Flame retardancy 

Low temperature resistance 


6.6.1 
6.6.2 


10 






2d) 














Special properties (7) 

Category A - Acid resistance 
Category H - Oil resistance 
Category Z - Ozone resistance 
Category S - Oil and ozone resistance 
Category C - Extreme low 
temperature 


7.2 
7.3 
7.4 
7.5 

7.6 c) 








d) 


2 


2 


2 


2 


2 




Size of each lot 

(the unit is the sleeve) 




1 


1 


3 


3 


1 


3 


1 


3 


1 





a? Tests not applicable if method A is used. 

c) Conforms if it meets retjuirements of Sub-clauses 7.2, 7.3 and 7.<«. 

d) Values specified are different in the case of sleeves of Category C. 

e) By agreement between the manufacturer and the customer, either the a.c. 
or the d.c. tests shall be used. 

Notes.- The acceptance tests are made by agreement between manufacturer and 
customer. 

The numbers given in the table indicate the order in which the 
tests are to be made. 

The sampling tests are the same as those for type tests. 

The size of each lot for sampling tests is given in Appendix E. 



Sleeves which have been subjected to type tests or sampling tests 
shall not be reused. 
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APPENDIX D 



OIL FOR TESTS ON SLEEVES OF CATEGORY H 
OIL RESISTANCE 



No. 1 oil shall have the characteristics shown in table Dl below. 
Generally it Is of the mineral oil type, and a low volume increase oil. 

To ensure uniformity, this oil shall be a closely controlled blend of 
mineral oils consisting of a solvent-extracted, chemically treated, dewaxed, 
paraffinic residuum and natural oil. The oil shall not contain any additive, 
except that a trace (approximately 0.1%) of a pour-point depressant may 
be added. 

Table Dl 
Characteristics of oil 



Property 


No. 1 oil 


Aniline point C°C)* 
Kinematic viscosity (m*/s)** 
Flash-point ("C, minimum)*** 


12'i ± 1 

(20 ± 1) X 10-* 

243 



* See ISO 2977. 
** Measured at 98.89 °C (see ISO 3104). 
*** Measured by Cleveland open cup method (see ISO 2592) 



References 

International Organization 
referred to in this appendix: 



for Standardization (ISO) publications 



ISO 2592 - 1973! 



ISO 2977 - 1974i 



Petroleum products - Determination of flash and fire 
points - Cleveland open cup method. 

Petroleum products and hydrocarbon solvents - Deter- 
mination of aniline point and mixed aniline point. 



ISO 3104 - 1976: 



Petroleum products - Transparent and opaque liquids - 
Determination of kinematic viscosity and calculation 
of dynamic viscosity. 
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APPENDIX E 
SAMPLING PROCEDURE 

E1 . General 

The sampling procedure Is based on lEC Publication 410. 

Each lot consists of sleeves of the same class and category. 

The unit is the sleeve, not the pair. 



E2. General sampling plan 

Two samples are drawn and tested following the sampling plan of 
table El. 



Table El 



Lot 


Sample 
size 


Number of 
defects for 
acceptance 


Number of 
defects of 
rejection 


2 to 50 
51 to 500 
501 to 35 000 
35 001 and over 


2 
3 
5 
8 


1 
1 

1 
2 


2 
2 
2 
3 



Each unit of the first sample (lot 1, Appendix C) is tested in the 
following sequence: 

6.2 Visual inspection and measurements 

6.3 Mechanical tests 
6.6.1 Flame retardancy 

Each unit of the second sample (lot 2, Appendix C) is tested in the 
following sequence: 

6.2.3 Thickness 

6.3 Mechanical tests 

6.5 Ageing 

A third sample (lot 3, Appendix C) is drawn and tested following 
the sampling plan of table Ell. 
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table Ell 



Lot 


Sample 
size 


Number of 
defects for 
acceptance 


Number of 

defects for 

rejection 


2 to 25 

26 to 150 

151 to 1 200 

1 201 to 35 000 

35 001 and over 


2 
3 
5 
8 
13 





1 

1 


1 
1 
1 
2 
2 



Each unit of this third sample is checked following Sub-clause 6.2.3 
"Thickness", and then electrically tested following either Sub- 
clause 6.4.5 or Sub-clause 6.4.6 by agreement between the manufac- 
turer and the customer in the choice of a.c. or d.c. voltage test. 

E3. Sampling procedure of sleeves with special properties 

In addition to the sampling tests of the general sampling procedure, 
the following sample drawing and tests shall be carried out: 



Sleeves of Category A: 

an additional sample (lot 5, Appendix C) is drawn following 
Table El in order to carry out the following tests: 

6.2.3 Thickness 

7.2 Acid resistance 

6.3.2 Tensile strength and elongation at break 

an additional sample (lot 6, Appendix C) is drawn following 
table Ell in order to carry out the following tests: 

6.2.3 Thickness 

7.2 Acid resistance 

6.4.5 or 6.4.6 Electrical tests, by agreement between the manu- 
facturer and the customer 

Sleeves of Category H: 

an additional sample (lot 7, Appendix C) is drawn following 
table El in order to carry out the following tests: 

6.2.3 Thickness 

7.3 Oil resistance 

6.3.2 Tensile strength and elongation at break 
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an additional sample (lot 8, Appendix C) is drawn following 
table Ell in order to carry out the following tests: 

6.2.3 Thickness 
7.3 Oil resistance 

6.4.5 or 6.4.6 Electrical tests, by agreement between the manu- 
facturer and the customer 



Sleeves of Category Z: 

an additional sample (lot 9, Appendix C) is drawn following 
table El in order to carry out the following tests: 

6.2.3 Thickness 

7.4.1 Ozone resistance Method A or 

7.4.2 Method B 

6.4.5 or 6.4.6 Electrical tests by agreement between the manu- 
facturer and the customer 

Sleeves of Category C: 

no additional sample is required. Only the conditioning temperature 
of Sub-clause 6.6.2 - Low temperature test, is modified. 

Sleeves of Category S (and sleeves combining several special 
properties): 

samples are drawn as necessary to verify each of these special 
properties. 

E4. Procedure when the testing is carried out in a laboratory other than 
the manufacturer's 

If during the conduct of the dielectric tests, the sleeves in a lot fail 
to meet the requirements of the Sub-clause 6.4, the testing shall be 
terminated and the manufacturer or supplier notified. 

In such a case, the manufacturer or supplier may ask the customer 
or testing laboratory to submit proof that the test procedure and 
equipment conform to the applicable clauses of this standard. 

When such a proof has been established, the manufacturer or 
supplier may request that his representative witness the testing of 
additional sleeves from the shipment. 

All rejected lots shall be returned as directed by -the manufacturer 
or supplier without permanent marking. However, sleeves punctured, 
when tested in accordance with Sub-clause 6.4 shall be stamped, 
punched or cut prior to being returned to the supplier to indicate that 
they are unfit for electrical use. 
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APPENDIX F 
ACCEPTANCE AND COMPLEMENTARY TESTS 



F1 . Acceptance tests 

As defined In lEC Publication 50(151) under reference 151-04-20, an 
acceptance test is a contractual test to prove to tKe customer that the 
device meets certain conditions of its specification. These tests may be 
carried out on every unit (routine tests) or on a sampling of the units 
(sampling tests) . 



If a customer indicates in his specification that the device is to meet 
this I EC specification only, the acceptance tests are only those (both 
routine and sampling) which are specified in this standard. 



The customer may however, if he wishes, ask for additional tests or 
modify the sampling size, but shall include this in his own specifi- 
cation. 



The customer may wish to witness the tests, have someone witness 
them, or simply accept the results of the tests as carried out by th« 
manufacturer. He may also specify that the tests be carried out in an 
independent laboratory of his choosing, or even in his own laboratory. 



Further, the customer may specify the additional tests or larger 
sampling sizes, when he is purchasing from a new manufacturer, if he 
has experienced problems with a particular manufacturer, or if he is 
purchasing a new product or a new design. 



F2. Complementary test 

Type test and sampling test. 

This procedure may be used to determine the voltage withstand 
status of areas not evaluated by the test specified in Sub- 
clause 6.4.5. It is employed only after agreement between the customer 
and the manufacturer. 

The test piece shall be tested in air between metal electrodes 50 mm 
in diameter and 25 mm thick with edges rounded to a radius of 6 mm. 
TKe a.c. voltage shall be initially applied at a low value and gradually 
increased at a constant rate of approximately 1 000 V/s until the 
, minimum voltage specified in table Fl is reached unless puncture 
occurs. 
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Table Fl 
A.C. voltage dielectric test 



Class of sleeve 


kV 

r .m.s. 





8* 


1 


12* 


2 


20 


3 


50 


<i 


40 



IS 13773 : 1993 
lEC Pub 984: 1990 



These values are greater than those given in table V 
different electrode sizes. 



because of 
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APPENDIX G 
IN-SERVICE RECOMMENDATIONS 



The following is for guidance only for the maintenance, inspection, 
retesting and use of sleeves after purchase. 



G 1 . Storage 

It is recommended that: 

sleeves be stored in their container or package, well away from 
steam pipes, radiators or other sour< s of artificial heat. It 
is desirable that the ambient temper ure be between 10 "C 
and 21 °C- 

care should be taken not to compress or fold the sleeves; 

the sleeves should not be exposed to direct sunlight, artificial 
light, or other sources of ozone. 



G2. Examination before use 

Before each u^e, each sleeve should be turned inside-out to permit 
visual inspection, both inside and outside. 

If either of a pair of sleeves is thought to be unsafe, the pair shall 
not be used and should be returned for testing. 

G3. Precautions for use 

Sleeves should not be exposed unnecessarily to heat or light or 
allowed to come into contact with oil, grease, turpentine, white spirit 
or strong acid. 

When sleeves become soiled they should be washed with soap and 
water at a temperature not exceeding that recommended, by the sleeve 
manufacturer, thoroughly dried and dusted with talc. If insulating 
compounds such as tar and paint continue to stick to the sleeve, the 
affected parts should be wiped immediately with a suitable solvent, 
avoiding excessive solvent use, and then immediately washed and 
treated as prescribed. Petrol, paraffin or white spirit should not be 
used to remove such compounds. 

Sleeves which become wet in use, or by washing, shall be dried 
thoroughly, but not in a manner that will cause the temperature of the 
sleeves to exceed 65 °C. 
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G4. Periodic inspection and electrical retesting 



No sleeves, even those held in storage, should be used unless they 
have been electrically tested within a maximum period of 12 months. 
For Class sleeves the usual period should be 6 months. 



The tests consist of a visual inspection, and then a routine dielectric 
test. 
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189/89 



Figure 1. - Style A, Straight taper sleeve. 




190/89 



Figure 2. - Style B, Curved elbow sleeve. 
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1.5 X I 

See Note 2 | 

— — . — — — — .- — — , 

Class/Category ' 



- See Note 



Manufacturer 



I 



Year 



Right 
or left 



Extra field for periodic inspection 
data (on surface of cuff) 



As required 



J 



Dimensions 

Notes 1. - All dimensions in millimetres. 

2. - The position of information inside the inscription fields is 

given for information only. The inscription is also allowed 
below the graphical symbol. 

3. - 1.^ '"imum: 32 letters. 

4. - Dimt \sions; X may be 16, 25 or 40 

Y = X/2 

R = minimum thickness of the line: 1 mm. 




Note. 



Location of symbol shal 
than 2.5 mm from cuff. 



not be closer 



Figure 3. - iviarking and marking location (see Sub-clause 5.5.1). 
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Figure 4. - Dial -micrometer for measuring sleeve thickness. 
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h 




Plan view 



Reference 
Reference 


Dimensions 
mm 


C 


25±1 


D 


4±0,1 


B 


12,5±1,0 


A 


75 


2 
o 


20 


E 


8±0,5 


F 


12,5+1 



Figure 5. - Dumb-bell test piece (see Sub-clause 6.3.4) 
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Top plate 







-• ^ 


6 minimum 




////////. 






ilii 






y 

50 










-1 



Bottom plate 











50 












R = 0,8 — 


\ 






:^ 


//, 










^////^ 




^ 


% 










%^ 




:^ 


^ 










s 











25 

















Needle 



Zl. 




All dimensions except angles are in millimetres 



Figure 6. - Mechanical puncture (see Sub-clause 6.3.3). 
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Water level 




Source 



Figure 7. - Water electrodes, inverted mounting, 



Water level 



Roll or rod 




Source 



196/89 



Figure 8. - Water electrodes, sling mounting. 
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Water level 



Water 



Dielectric liquid 




100 mm 



I97/S9 



Figure 9. - Water electrodes, straight mounting. 




Source 



Note.- Electrodes shall follow sleeve shape for both straight and 
curved elbow sleeves. 

Figure 10. - Dry electrodes, straight mounting. 
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Clamp 



Test piece 



Reagent glass 



30 ± 1 mm 



30 ± 1 mm 



Flame 



1~ 
20 ± 2 mm 

A 



Burner 



Lip of test piece 




Figure 11. - Flame retardancy test set-up. 



Force of 100 N 



Polyethylene plate 



Sleeve 




4 



Centre line of fold 



Polyethylene plate 



Figure 12. - Polyethylene plates for extremely low temperature 
(see Sub-clause 7.6). 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system 
of inspection, testing and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously checked by 
BIS for conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to 
promote harmonious development of the activities of standardization, marking and quality 
certification of goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced 
in any form without the prior permission in writing of BIS. This does not preclude the free use, 
in the course of implementing the standard, of necessary details, such as symbols and sizes, type 
or grade designations. Enquiries relating to copyright be addressed to the Director 
( Publications ), BIS. 

Revision of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards 
are also reviewed periodically; a standard along with amendments is reaflBrmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken 
up for revision. Users of Indian Standards should ascertain that they are in possession of the 
latest amendments or edition by referring to the latest issue of 'BIS Handbook and 'Standards 
Monthly Additions'. Comments on this Indian Standard may be sent to BIS giving the following 
reference: 

Doc : No. ET 36 ( 3581 ) 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 



BUREAU OF INDIAN STANDARDS 

Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 

Telephones : 331 01 31. 331 13 75 Telegrams ; Manaksanstha 

( Common to all Offices ) 

Regional OfQces : Telephone 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg r331 01 31 

NEW DELHI 110002 {33 1 13 75 

Eastern : 1/14 C. I, T. Scheme VII M, V. 1. P. Road, Maniktola C37 84 99, 37 85 61 

CALCUTTA 700054 1 37 86 26, 37 86 62 

;53 38 43, 53 16 40 



Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036 



53 23 84 



Southern : C. I. T. Campus, IV Cross Road, MADRAS 600113 llli^l ^^' ^^^ ^"^ "^^ 

Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ) (632 92 95, 632 78 58 

BOMBAY 400093 "(632 78 91, 632 78 92 

Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. 
FARIDABAD. GHAZIABAD. GLWAHATI. HYDERABAD. JAIPUR. KANPUR. 
LUCKNOW. PATNA. THIRUVANANTHAPURAM. 
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